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CHAPTEE IL CLASSICAL TREATMENT OF THE FIRST AND SECOND LAWS.
22. Equivalence of Heat and Work. Till the end of .the 18th century it was commonly believed that heat was a substance, which was called caloric, igneous fluid, or Phlogiston, although there are to be found attempts at a kinetic theory, according to which heat is attributed to molecular motion, in the writings of HooJce, Descartes, Locke and others.
In 1798 Count Eumford described experiments at Munich on the heat produced by the boring of cannon; finding that the thermal capacity of the borings was the same as that of the metal of which the cannon were made, he inferred that the heat was not taken from the borings and therefore could not be a material substance, and he was thus led to believe that heat was nothing else than motion. About the same time Davy produced heat by rubbing two pieces of ice together and melting them, although the thermal capacity of water was greater than that of ice. The new view received so little support, however, that Fourier in his Theorie de la chaleur (1822) still held to the materialistic view regarding the nature of heat.
The first determinations of a numerical relation between quantity of work and quantity of heat were published by liobert Mayer, of Heilbronn in May 1842, and by James Prescott Joule of Manch.ester in August 1843.
Among the various experiments performed by these writers we may quote Joule's well known determinations of the heating effects produced by the friction of fluids. A quantity of water in a closed vessel was agitated by a rotating paddle set in motion by a falling weight, and Joule thus^. determined the work-quantity required to raise the temperature of the water by a given amount. Other experiments were made by Mayer and Joule on the heat produced by the compression of gases, and later experiments have been made on the heating effects produced by electric currents, as well as by various other methods.
The agreement between the results obtained by these different methods is as close as could be expected when errors of experiment are taken into account, and we are thus led to the so-called Principle of Equivalence, First Law of Thermodynamics, or Mayer-Joule Principle according to which:
When heat is transformed into work or conversely work is transformed into heat, the quantity of heat gained or lost is proportional to the quantity of work lost or gained. of saturation.
